The Good and the Bad of Glutamate Receptor RNA Editing.
Glutamate receptors play a key role in excitatory synaptic transmission and plasticity in the central nervous system (CNS). Their channel properties are largely dictated by the subunit composition of tetrameric receptors. Amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) and kainate channels are assembled from GluA1-4 AMPA or GluK1-5 kainate receptor subunits. However, their functional properties are highly modulated by a post-transcriptional mechanism called RNA editing. This process involves the enzymatic deamination of specific adenosines (A) into inosines (I) in pre-messenger RNA. This post-transcriptional modification leads to critical amino acid substitutions in the receptor subunits, which induce profound alterations of the channel properties. Three of the four AMPA and two of the five kainate receptor subunits are subjected to RNA editing. This study reviews the advances in understanding the importance of glutamate receptor RNA editing in finely tuning glutamatergic neurotransmission under physiological conditions and discusses the way in which the dis-regulation of RNA editing may be involved in neurological pathology.